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Stability analysis method for composite failure through
base liner and waste filling

SHI Jian-yong, LUAN Jin-long
(Key Laboratory of Ministry of Education for Geomechanics and Dike Engineering, Hohai University, Nanjing 210098, China)

Abstract: The translational failure along liner system at bottom and back slope often happened in municipal waste landfill. The
composite failure through the body of waste filling and bottom slope is other failure mode. The relative calculation method of slope
stability in landfill for composite failure mode must be modified based on the current stability analysis method. For composite failure,
it is assumed that failure surface in waste filling is in Coulomb’s active situation and safety factor is identical at all points on the
composite failure surface. On the limit equilibrium of rigid body, a new stability analysis method for composite failure is presented.
The stability of a slope and Kettleman Hills’s landfill slope are calculated by the new method and two wedges method. The
calculation results show that safety factor obtained by two wedges method for dangerous translational failure is higher than that by
the above new method. The most dangerous slide failure surface is composite failure surface. For the Kettleman Hills’s landfill, the
composite failure surface is possible sliding failure surface. It can be found that the composite failure is one of the possible failure
modes. The composite failure mode must be considered for slope stability safety analysis of landfill.

Key words: translational failure; composite failure; active failure surface; limit equilibrium; calculation method
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Fig.1 Sketch of composite sliding failure
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Fig.2 Force diagram of sliding wedge for composite failure
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Fig.3 Force diagram on active failure wedge
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Table 1 Parameters of shear strength on combined liner interfaces

JEG A £ o LA R 4 B VAR RS () BRARBRIE (55
Jrmign 5= TE 5p/(C) cp/kPa 54/ ) ca/kPa
I A= HeAK W Eegi + T A 27 14.0 21 8.0
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Table 2 Comparison of results by two calculation methods
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Fig.7 Sketch of composite sliding failure surface
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Table 3 Parameters of shear strength on liner interface
of Kettleman Hills landfill
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Table 4 Comparison of results by two calculation methods
of Kettleman Hills landfill
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Fig.9 Most dangerous combined sliding failure surface
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